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Description 



10 



15 



Field of the Inwpntinn 

Backarounri Ar^ 

impossible ' " '"P*^*"* requires a great amount of manpower thereby substantially 

Brief Descriptinn nf tha nro^«^^^ 

^ Fig. 1 demonstrates a schematic sectional view of a GUNZE-type tear strength measuring apparatus. 

DisciQsurfinfttiff Invention 
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Wycopo.ymerscontaining85.or%S^^^ ^octadecene. prefera- 

melting ,«scosity theritinaSid,^^^^^^^^^ °«f f ° ^"^^ ^^^^ «bo"» 0-5 9/10min. 

component film such as (A) layer/fB) laver abo..t in m i. ! * ^ °* 



3 



10 



IS 



so 



EP 0812 874 A1 

ShS^^fherir'""^ ""^ (A)layer/(B)layer/(C)layer/(B)layer/^^^^^^^^ about 25-100 is a pref- 

■^■J^ '''^ "f!"!"® '"H" °* * ^^l^^siv^ of (B) layer typically include mod- 

Sl^r f'^'^ ^ copolymerization and like copolymerization of polyolefins used in (A) layer and (C) 
layer using maieic aad acrylrc acd, methacrylic acid, fumaric acid, itaconic acid and like unsaturated carboxylic acid 
and/or esters acid anhydrides, metal salts and derivatives therecrf. Other adhe^^^^ 

2 r^iS^ <;r.i l^^' «V0lymer and saponified ethylene-vinylacetate ccpolymer. When (B) layer 

IS places on the outer surface, adhesive resins having resistance to blocking are preferable 
nniic^r^ ^T""^ '^^ composition, which is an essential component of (A) layer of the invention, comprising 

S f ^? " T ^ ^'^"^ to « conventional me hodTr 

panng a polypropylene-containing composition. ^ 

SpecHirally a blend method using a ribbon blender, Henschel mixer, tambiing mixer, etc.. a kneading method usino 

a kneader. Banbary mixer, roll. etc.. a method comprising strand-like extrusion with uniaxial or biaxial extruder and T 

die, cutting in a suitable length to form a pellet, and cooling the pellet are exemplBied, but are not SeXHy JmS 

Z^-^T ? ' "^l'"^- "flht stabilyzer. anfistatic agents, lubricants and nucleating 

agents The f.l ers include calcium carbonate, barium sulfate, magnesium hydroxide, talc and mica. The thermoolastic 
'onome^ and thermoplastic elastmers. The add«K.es, fillers 7nd thermoplastic resins are nrt S'S 
hmrted to those described above. It is safe not to blend additives, fillers and thermoplastic resins 

Preferable embodiments of easily tearable film of the Invention include a mono-layer film comprising a composition 
1»« ^?,A^f with polyolefin as an essentia! component, an (A)layer/(B)layer laminate film having at least two 
ayers of (A) layer comprising a composition of polyester blended with polyolefin as an essential component and (B) 
28 SIL'TS ^5 component, an (A)layer/{B)layer/(A)layer laminate film comprising A 

whlin MM ' ^ ' '^y'^' ^" (A)layer/(B)layer/(C)layer laminate film having at least three layere 

Ser^ iSr^^^^^^^^ °* P"'^""*'' ""'^ ^ ^ essentialcomponent an?(cl 

layer compnsing polyester and/or polyolefin as an essential corrponent are intervened with (B) layer wmprising an 

S^^^ter^'Z^rlTSlr'""'"'' Tr (^)'^y^^/(B)'«y«^/(C)'ayer/(B)layer/(A)layer laminate film having at 
so ICS^iTarSenle? ^ ^ ' ^""^ "'^^ ' symmetrically iaminied 

(aC/(bS^^^^^ '"^^^ (A).ayer/(B)layer/(A^^^^^^^^^ and 

whellSriK^^^^^^^ included 
wnerein (A ) layer has a different mixing ratio of polyester and polyolefin from (A) layer 

to the film, but tends tote easily torn during fabrication so that caution is needed. In con^^^ 

'''Z fo!^'^ ^^"^ ^^^-^"^^ form stabilityTnd reiSo 

jrater^vapor transm«sion. and (B) layer improves laminate strength between layers leading to expansion of application 

,AM ^ ^^"y 'a'^"«to film. (A)layer/(B)layer/{C)layer and 

A)layer/(B layer/gayer/(B)layerW^^ in which (A) layer is a skin layer, (C) layer is a core lay? aS ~trS 
lamination IS earned out using (C) layer as a center in a thfckness direction are excellent in easy-tir property foTm sS 
bility. resistance to vapor transmission and curling resistance, thereby preferable 

rniH^\^*'^ *^'*'f °' ™y preferably used as cover material of a PTP and a blister pack in the 

Furthermore wHh respect to tiie easily tearable film of the invention, a suitable layer comprising one or more resins 

ong as the layer does not inhibit an easy-tear property of the film. When the laminate film has (C) layer the suitable 
layer comprising one or more resin may be laminated on ttie surface of (A) layer and/or (C) layer or b£en (SSer 
and (B) layer and/or between (B) layer and (C) layer, when necessary liie resin in the sSble layer^^^^^^^^ 
limit^ and may be the same as or different from any resin or polymer of (A) layer. (B) layer and S layer ^ 
Furthermore, the resin may be a composition having different mixing ratio of polymers of (A) layer, a mixture of at 

SMimZS ~P°'y"«'- P°'y«*"y'Wenechloride resin and ethylene-vinylacetate copolyme but is noIspS 
cally hmrted as^ long as the resin does not inhibit easy-tear property and other characteristic properties thereof 

Furthermore, with respect to the easily tearable film of the invention, a printing layer may be formed on the surface 
Of (A) layer and/or (B)layer.(C)layer.whennecessary.Adeposrtlayercom;isingSioU^^^ 
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ganic compound may be formed on the surface of at least one of (A) layer, (B) layer and (C) layer when resistance to 
vapor transmission and an oxygen barrier property Is especially needed a ^.j layer. wnen resistance to 

Furthermore, when necessary for use as cover material, heat-sealing material comprising at least one selected 
5 SeL?r2 Sit' °' -Vlchlorwe-vinylacetate copolymer. villJchloSde rSn ac y c rS^ 

5 polyester resin, ethylene-vinylacetate copolymer{EVA). polyvinylalcohol resin (PVA). polyolefin resin modified ooMie- 

ZZ^IS'Z T- TT"'"°'"'"' ""'^^^^^^ •^'"'"y "rethane-modii^ polyeste^SnTo^m^ fn 
arouH^tr^ rn"" "^'^ 'T'^ ' pressure-sensitive adhesive comprising at least one selected from the 
ruZr^S P°'y«*^ene, polyisoprene, polyacrylate ester, polyvinylether. styrene-butadiene 

rubber and butyl rtAber may be laminated on the surface of at least one of (A) layer, (B) laya^ and (C) layer S^d hwt 
S TeaTln '"gather with isocyanaies and liki cSagem. 5i 

heat-sealing material and pressure-sensitive are not specifically limited and may be used other than aboJe-eSemolfffed 
matenals and may be selected accoiding to base material exemplified 

so JjT^e S'^Sr*""!" ' PT"''"''"'*'' ^"^^''^^ ^^•^^'''^"y Aqueous-type, organic 
IB nSnl? K «™'«'°"-«yP« heat-sealing material and pressure^ensitive adhesive may be used Umi- 

»5 nation may be earned out according to suitable processes such as co-extmsion. extrusion laminating dry laminatiro 
gravure coatng and roll coating, and is not specifically limited. 'aminaiing. ary laminating. 

'^'^'^ °* « comprising at least (A) layer (B) layer and (C) laver 

iriafitiar?^'i'''r"°*'^^^^^^^^ 

mg layers for laminatron to obtain, for example. (A)!ayer/(B)layer/(C)layer ; an extrusion laminating method performed by 

layer (B) layer and (C) layer using adhesives therebetween to obtain {A)layer/(B)layer/(C)layer- a thermo comoreiion 

When the easily tearable film of the invention is a laminate film comprising at least (A) layer and f B) laver methods 
"^'f^'-^^ ^ include co.extr;sion.Uusion\ami!;^t.S^^^ 
thermo compression bonding performed as shown above. -"nganu 
The easilyjearable film of the invention may be surface-treated to improve printability and ease of lamination 

o.a2 trT?""' 1: '"''^'^ °' '''' ^'"^ include corona dischargrtf^Lnt 

plasma treatment, flame treatment and acid treatment. According to the invention, any method may be ^7nd the 
method IS not specifically limited. However, a corona discharge freatment is most prefeSSSSse of^e l^r 
formance before a rolling step for producing the easily tearablefilm and handleability ^ 
A method for producing the easily tearable film of the invention is preferably performed by co-extrusion with T-dle 
because of capability of melt-lamination, but is not specifically limited ««ru5ion wnn i-aie 

»c 71^ specifically, a pellet comprising a composition forming (A) layer consisting of polyester and polyolefin 
torjlSlm^rN''"'^ 

10 aoout 100 ppm, preferably up to about 50 ppm. *»uh 

wnTcM"""" "^'^ ^'"""^ ^'^ « conventional T-die method using said pellet. 

W* respert to a laminate film comprising (C) layer, the dr^ 
ter and polyolefin as an essential component, polyolefin and/or polyester forming (C) layer and an adhlXTsiS form- 

ZliSr ■T;5"'f? '"^ ""y^' " '^^^ '"^''^ extrudels linked wl ^rrreS^^^^^^ 

J- ^'^^y P«"^> '"e"-e'*uded by an extruder heated at 270-31 0 °C Sen 

r^ °^ « 'o^-^ tf^e easily tearable laminate film for iamrte 

same manner as above using five independent extruders Hep«*rea m me 

.ormS^n'rsLmrZl'a?^^^^^^^ 

'^l^i^TL^^rZ^T ^"'^ unstretehed or optionally stretched. 

extrusion SmtorlS f ^'''"''"^ '"""^ '"^'"^^^ ^ ^^I"^"''^' "'^^ °"«"^tion after melt- 
i^WrplSTi °" ' simuttaneous biaxial orientation. Stretching may be carried out 

conc^SslllSlT^^^^ """^ '"^^ *° in a longrtudinal direction, stretching 

condrtions include about 80-140 °C of a surface temperature of a heat roll and a stretch ratio of about 1 5-3 5 deter 

rSfnn T "fT ' ~" ^"^ '^^ated quick^riWng roll M Wth reLeS to 

stretching in a lateral direction, stretching may be carried out at about 90-160 °C of an atmospheric 3erSure n 

also be carried out by forming tube-like film with a ring die, followed by uniaxial or biaxial stretching of ft^ 
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stretching method. 

Furthermore, the easily tearable film of the invention may be optionally heat-set after stretchinr. a moth^H 
sett,ng thefilm is not spectolly limited, but comprises heat'settirj a (l^lStt^SlTr^^ 

Ss^^rrr:x^:o;^^^ 

n..l^ ??n T^^^^' '""1 comprising (A) layer and (B) layer essentially comprising an adhesive resin a film thick- 
ness IS ^ut 10-50 urn, a thickness of (A) layer is about 5-25 urn and a thickness of (B) layer isXutS VnZV^a 

of a thickness of (A) layer tends to decrease a easy tear property ^ 

9rls^T^Z^t'^fJ!Zu'^''^^ ^""^ ^ (A)layer/(B)layer/(A)layer. and films com- 

pnsing (A) layer (B) layer and (C) layer compnsing polyolefin and/or polystyrene as an essential comoonent havino 

three layej such as (A)layer/(B)layer/(C)layer. or five layers such as (A)laVer/(B)layer/{C)lar^^^^^ 

5-25 m of a thickness of (A) layer is exemplified, but is not specifically limited lL tenTJn offSl!!' 

'T1Tk'I1*'"^'"™«"'"^*°^'™«°"'^°^«*''^"25m^ 

t^c^tss ther^ft'^^^^^^^^^ *° '''' ^""'"9 ^ « More thanTi, ofTe 

thickness thereof tend to decrease an easy-tear property. A thickness of film is not specifically limited but ranoes abom 

15-70 Mm with respert-to three-layer film and about 25-115Mm with respect tofiveTayerf?m^^^^^^^^^^^^^^^^ 

c 

Best Mode For Carrying O ut The Invftnti9 n 

^^^^The invention will be described below in detail using examples, but the invention is in no way limited to the exam- 
Examination items with respect to the examples are determined according to the following methods. 

E -?-4?at°SSr7hT^^^ f ' 1.1.2.2-tetrachloroethane (weight 

, ^ of 0.2-1.0 g/dl. A Viscosity of the solvent is determined usina an 

tc^^rSog^'""'*'"*''"''^ 

{Tensile strength at break}: Determination is carried out according to JIS K-7127 
{Tensile elongation at break}: Determination is carried out according to JIS K-7127 

{Vteter vapor transmission}: Determination is carried out according to JIS K-9129. 

* A tensile strength at break is preferably up to 10 kg/mm^. more preferably 1 .0-6.0 kgMim*- 
^ A tensile elongation at break is preferably up to 50 %, more preferably l 0-40 %• ' 
^ A tear propagation strength is preferably up to 3.0 kg. more preferably 0.5-2.5 kg and 
A water vapor transmission is preferably up to 20g/m2yaay. 

Exanple 1 

yethJentt^raSaSfppr" K '"''^ '° « ^'"P^is'"^ ^ % by weight of pol- 

K gi«l'!^i !?% ^wSoW "T;*^ = ° ' °' naphthalene-2,6-dicarboxylic acid and S,- 

tZS^oTo^ a slC?A^.°' P°'^-'^-*^y'-^-P«'^- (MFR = 1 80g/10min, load : 5 kg. temperature : 260 -C) as 

resin^'o^Sl'S ^T ^""T ^""^ * ^1^" '^^^ <A). a adhesive resin which is a polyethylene 

u.oy g/cm and a MFR (1 90 'C) of 1 ,0g/1 Omrn was used in a core layer (C) » y v 

Wthrespecttofh^eextruders independently linked with T^ieforfive-layerc^ 
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The base material was heat-sealed with said cover material at a seal temperature of 140 "C seal txessurp of d 
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Example 2 



An easily tearaOle laminate film {(A)/(B)/(C) = 12/2/16 ^un} having a thickness of 30 urn was obtained in th^. «mo 



30 Example 3 
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40 



lOammirr^TMTi'oS,'" ""^ "^""'^ ^^^"^'^ ^ ^««P* ^ polypropylene-type copolymer (MFR - 
Example 4 



Example 5 



nate film are shown in table 1 . 
Example 6 
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exci^^uiu^"'^^:^: T ^^''^'^Tl '"-^^ ^^"^ ^nner as ecample 4 
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Example 7 
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s.r«.?h JI,T ^ ^ ^ ^'^'P* '^^^ « ^^•'^f^ a longitudinal direction and a 



Example 8 



as™ ^ in,? . ""^P" ' ^""'"^ polystyrene (MFR determined acco«llng to 

ASTM 0-1238 = 7g/l0m^n) was used m place of the very low density polyethylene (VLDPE) of core layer (C) in exarmle 
1 The resulting PTP had a good easy-tear property. Tensile strength at break, tensile elongation at break teTprS 
gation strength and water vapor transmission of the easily tearable laminate film are shown In teble 1 

'5 Example 9 

, «?r?!f' *® ^""^ ^ ^'^ept that a compos»ion comprising SO % by weiaht of 

PC ystyrene (f^FR determined according to ASTM D-1238 = 7g/10min) and 50 % by weigW of po^jrilne (MFR 

itT"" ^^^'"^ '^'^ "-'"^^ = '"^"^"^ "^^^ ^ very li density po^S (VlS 

^"'"'""^ '^^^ ' easy-tear property. Tensile streng h at b^^ann L eton! 
?n Se ^'^'"^ ''''"^ '"^^ transrri^^on of the easily tearable laminate f Hm are \Zn 



Comparative example 1 

An easily tearable: laminate film, (A)/(B)/(C)/(B)/(A). was obtained in the same manner as example 1 except that a 
stan layer (A) comprised polyethylene-2.6-naphthalate (PEN; intrinsic viscosity = 0.4 dl/g) consisting o n^ilene 
2.6.^carboxyhc acid and ethylene glycol 

rf«d by male* aad. that a core layer (C) comprised a polypropylene having a density of 0.90 g£n3 anSfiT^ 
Of LOg^lOmin, that a stretch ratio in a longitudinal direction was 3.0, and that a stretch ratio fn a lateri dlrectVon ^ 

the i tLrlS^- ? n propagation strength and water vapor t«r«m1ssS,^ 

the easily tearable laminate film are shown in table 1 . «u ui 

h 

Comparative exanple 2 

2 6 ntlSwPP^M Obtained wherein a skin layer (A) comprised polyethylene- 

mtlarioril^^ T"' ° ' "'^3' '"^"^ °* naphthalene-2.6-dica*oxylic acid and ethylene glycol, 

(B)layer compnsed an adhesive resin which is a polyethylene resin modrtied by maleic acid, a core layer (C) corrprised 

in Se ! P^Pagation strength and water vapor transmission of the easily tearable laminate film are shown 
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Table 1 



Tensile strength at break 

(kg/mm^) 



MD 



TD 



Tensile elongation at break 
(%) 



MD 



TD 



Tear propagation 
strength (kg) 



Water vapor trans- 
mission (g/m^/day) 



Ex.1 
Ex.2 
Ex.3 
Ex.4 
Ex.5 
Ex.6 
Ex7 
Ex.8 
Ex.9 

Comp.Ex.1 
Comp.Ex.2 



1.0 
3.0 
1.2 
1.8 
1.0 
1.1 
1.1 
1.1 
2.2 
35.0 
30.4 



5.0 
5.5 
6.2 
5.6 
4.2 
1.3 
1.2 
1.2 
3,0 
110.0 
98.0 



1.1 
1.5 
1.2 
1.0 
1.8 
1.5 
1.1 
1.0 
1.5 
29.0 
33.2 



2.5 
3.5 
2.9 
2.3 
3.9 
1.5 
1.3 
1.2 
2.2 
27.0 
25.8 



0.5 
1.0 
0.8 
0.8 
1.2 
0.4 
0.6 
0.5 
10 
21.4 
18.9 



10.3 
11.4 
8.2 
5.0 
15.6 
11.2 
10.9 
18.9 
14.3 
11.5 
12.1 



tis Obvious from table 1 thatthe easily tearablefllmsobta^^^^ 
ard tensile elongation at break than those obtained in comparative examples 1 and 2 showing aTower Ind^^^^^^^^^ 
propagation strength. The film of the invention obtained in examples 1-9 are. therefore. exceL in an eLX pl^^^^^ 

The easily tearable film of the invention is very easily torn. When the film is used as cover material of a PTP for 
pharmaceu^^cate^thefiimsexertan outstanding ef^^^ 
Of packaged products is inhibited due to low water va^^ 

damage an incinerator during thermal disposal. comousuon aoes not 

Furthermore, the easily tearable film of the invention is excellent in hygienic qualities, unlike conventional films to 
tom. and the scattered filler is mixed with or attached to packaged products such as pharmaceuticals. 
Claims 

^' Jjrh^lT,^^'! T''"''"^ ^ composition cons.sfing of about 97-60 % by weight of polyester and about 3- 
40% by weight of polyolefin as an essential corrvonent. "lucuwuio 

2. An easily tearable film wherein one or both outer layers of the film comprise an easily tearable layer comorisino a 

sfLzi"' ''"'^ ""^^^^ ^-^ we^m irpZS 

^' o7 Ty>!'^'^^t T "'^ (A) ""^rising a composition consisting of about 

rrCnTr:rraSX^^ 

5. The easily tearable film as defined in claim 3 comprising a three-layer structure of (A)layer/(B)layer/fC)laver or a 
five-layer structure of (A)layer/(B)layer/(C)layer/(B)layer/(A)layer. ;«yer/jb,iayer/ic)layer or a 

6. The easily tearable film as defined in any one of claims 1-5 wherein polyesters are polymers prepared bv conden- 
saton polymerization of at least one dicarboxvlic acid comry,n«nt IT. I? ^ ""^ 



_ ,^ , >^"..c.c„,pu,j,ooK5i&ciiBpoiymers prepared by conden- 

one dicarboxylic acid component selected from the group consisting of aliphatic 
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2!!^"^ acids/aromatic dicarboxylic adds and alicyclic dicartx«ylic adds and at least one diol component 
selected from the group consisting of aliphatic glycols and alicydic glycols. 



9. 



llT'^.r °^ ^ homopolymer or copolymer of a-defin selected from ethylene, propylene. 1-butene 1- 

ZZ^tS'^ ' f *"^f^-' -P^""'" °< ^^''^ "•^''^'■"^ other than sakl 

monomers and copolymers of the a-defin and a cyclic olefin. 

The easily tearable film as defined in any one of claims 1 -8 wherein said polyolefins are at least one selected from 

P°'yP^°Pyl«"«. Polyl-butene. poly-l-hexene, poly 1-pemene 
Jt^ln '.'^^ T*^^"''^'"*'"'' ^fVlene-P'opylene copolymer, ethylene- 1-bulene copolymer propylene 
1-bUene copolymer, ethylene-ethylacrylate copolymer (EEA). ethylene-vinylacetate copolymer (EVA) ethylene- 
acryhcacid copolymer (EAA) and copolymers between atleast one of ethylene, propylene^rif^^^ 
one selected rom bicydo [2.2,1] heptodiene derivatives. tetracydo-S^odeceSe S^rivatives.TeScycV^ 
2ln! r'T"^ octacydo-S^ocosene derivatives, penlacydo-4-hexadecene derivatives, pentacyclo-3-pema- 
Sves '^eP««cyclo-4-lcosene derK«tives. nonacyclo-S-pentadocosene derivatives and norbcJnerfe 

T'^la^ styrene-type monomer, binary or ternary copolymer having styrene as a main com 
ponent and polymers of styrene derivatives. « »au,uu,u 

11. The easily tearable film as defined in claim 10 wherein polystyrenes are at least one polymer selected from the 

homopolystyrenes which are homopolymers of styrene-type monomers, styrene4jutadiene 
copolymer sjrrene-acrylonitrile copolymer, styrene-acrylonitrile-butadiene ternary copolymer, polymethylstyrene 
pdy-a-methylstyreneandpoly-didilorostyrene. Moiymemyisiyrene. 

12. Theejily tearable film asdefined in any one of claims1-11 used as c^ 
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